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In the title compound, C20H15CIIN3O3, the dihedral angle 
between the quinazolinone ring system [r.m.s. deviation = 
0.047 (2) A] and the pendant benzene ring is 82.63 (11)°. The 
molecular conformation is stabilized by intramolecular C— 
H- ■ O interactions. In the crystal, the molecules are linked by 
N— H- ■ O hydrogen bonds into chains along the a-axis 
direction. Another set of chains propagating along [101] is 
formed due to intermolecular I- ■ -CI short contacts of 
3.427 (1) A, thus giving layers parallel to (010). The layers 
are connected by C— H- ■ >jr and n-n interactions, the shortest 
distance between the centroids of aromatic rings being 
3.8143 (16) A. 

Related literature 

For crystal structures of dihydropyrimidines, see: Nayak et at 
(2010, 2011«,fc,c); Venugopala et at (2012). For applications of 
dihydropyrimidines, see: Kappe (2000). For halogen-involving 
interactions, see: Nayak et at (20116). 



Experimental 

Crystal data 

C 2 oH 15 ClIN303 
M, = 507.70 
Triclinic, PI 
a = 7.3443 (15) A 
b = 10.847 (2) A 
c = 12.475 (3) A 
a = 106.66 (3)° 
B = 103.53 (2)° 

Data collection 

Bruker APEXII Kappa DUO CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r mi „ = 0.646, r maI = 0.803 

Refinement 

R[F 2 > 2a(F 2 )] = 0.024 

wR(F 2 ) = 0.059 

S = 1.09 

3602 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C7-C12 ring. 



y = 92.79 (3)° 
V = 918.5 (4) A 3 
Z = 2 

Mo Ka radiation 
p = 1.92 mm -1 
T = 173 K 

0.25 x 0.14 x 0.12 mm 



7109 measured reflections 
3602 independent reflections 
3147 reflections with / > 2a(l) 

Rn,, = 0.017 



255 parameters 

H-atom parameters constrained 
A/w = 0.89 e A~ 3 
Ap mi „ = -0.52 e A~ 3 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


N1-H1-03 1 


0.88 


2.04 


2.903 (3) 


167 


C5-H&4---01 


0.98 


2.22 


2.807 (4) 


117 


C8-H8- ■ 02 


0.95 


2.49 


3.167 (4) 


128 


Cl-H18---Cgl a 


0.98 


2.67 


3.647 (4) 


175 


Symmetry codes: (i) x — 


l,v,z; (ii) 


-x-l,-y-l,- 


- - 1. 





Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et at, 
2008); software used to prepare material for publication: PLATON 
(Spek, 2009) and PARST (Nardelli, 1995). 

The authors thank Durban University of Technology for 
facilities. KNV thanks the NRF South Africa for a DST/NRF 
Innovation Postdoctoral Fellowship. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: YK2082). 



References 

Bruker (2008). APEX2, SAINT and SADABS. Bruker AXS Inc., Madison, 

Wisconsin, USA. 
Farrugia, L. J. (2012). /. Appl. Cryst. 45, 849-854. 
Kappe, C. O. (2000). Eur. J. Med. Chem. 35, 1043-1052. 
Macrae, C. E, Bruno, I. X, Chisholm, X A., Edgington, P. R., McCabe, P., 

Pidcock, E., Rodriguez-Monge, L., Taylor, R., van de Streek, X & Wood, 

P. A. (2008). /. Appl. Cryst. 41, 466-470. 
Nardelli, M. (1995). /. Appl. Cryst. 28, 659. 

Nayak, S. K, Reddy, M. K, Guru Row, T. N. & Chopra, D. (20116). Cryst. 

Growth Des. 11, 1578-1596. 
Nayak, S. K, Venugopala, K. N, Chopra, D. & Guru Row, T. N. (2011a). 

CrystEngCotnm, 13, 591-605. 



Acta Cryst. (2013). E69, o123-o124 



doi:1 0.1 107/S1 60053681 2050787 



Nayak et a/. Ol 23 



organic compounds 



Nayak, S. K., Venugopala, K. N., Chopra, D., Vasu & Guru Row, T. N. (2010). Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

CrystEngComm, 12, 1205-1216. Spek, A. L. (2009). Acta Cryst. D65, 148-155. 

Nayak, S. K., Venugopala, K. N., Govender, T., Kruger, H. G, Maguire, Venugopala, K. N., Nayak, S. K. & Odhav, B. (2012). Acta Cryst. E68, o2977- 

G. E. M. & Row, T. N. G. (2011c). Acta Cryst. E67, o3069-o3070. o2978. 



0124 Nayak eta/. • C 2() H, 5 CIIN :j 0 3 



Acta Cryst (2013). E69, o123-o124 



supplementary materials 



supplementary materials 



Acta Cryst. (2013). E69, ol23-ol24 [doi:10.1107/S1600536812050787] 

Methyl 4-(4-chlorophenyl)-8-iodo-2-methyl-6-oxo-1,6-dihydro-4H- 
pyrimido[2,1-6]quinazoline-3-carboxylate 

Susanta K. Nayak, K. N. Venugopala and Bharti Odhav 

Comment 

In continuation of our work on the pharmacological properties and single-crystal X-ray studies (Nayak et al, 2010, 
2Q\\a,b,c; Venugopala et al, 2012) on dihydropyrimidine derivatives, we synthesized the title compound as a potential 
anti-malarial agent. Here we are reporting the single-crystal structure of the title compound. 

The conformation of the title molecule is stabilized by intramolecular C — H— O interactions, and the dihedral angle 
between the planes of the 4-chlorophenyl and iodophenyl groups is 80.3 (2)° (Fig. 1). The crystal structure is stabilized 
by N — H— O infinite hydrogen bond chains parallel to [0 1 0]. Halogen-involving short contacts I— CI [3.427 (2) A, 9\= 
166.1 (2)°; 6 2 = 90.5 (2)°, symmetry code: x + 1, y, z + 1, Type II (Nayak et al, 201 \b)] form infinite chains orthogonal to 
hydrogen bond chains which lead to two-dimensional molecular assembly (Fig. 2). Further, the C — H-zr [2.67 A,Cgl = 
Centroid of six membered ring C7 — C12; Table 1] and n—n \Cg2---Cg2 = 3.814 (2) A, symmetry code: —X,\-Y,-Z; Cg2 = 
Centroid of six membered ring N2/C13/N3/C14/C19/C20] interactions enhance the stability of three-dimensional 
molecular assembly. 

Experimental 

A mixture of methyl-2-chloro-4-(4-chlorophenyl)-6-methyl-l,4- dihydropyrimidine-5-carboxylate (1 mmol), 2-amino-5- 
iodobenzoic acid (1 mmol) and methanamine (1 mmol) in 2-propanol (5 ml) was refluxed for 12 h. The reaction 
completion was monitored by TLC. The reaction medium was cooled to room temperature, the product was filtered, 
washed with cold 2-propanol and dried to obtain the crude product. The product was purified by recrystallization using 
ethanol in 66% yield as a brown solid (m. p. 467 (2) K). Crystals suitable for single-crystal X-ray study were obtained 
from methanol and tetrahydrofuran (1:1) solvent using slow evaporation at room temperature. 

Refinement 

All H atoms were positioned geometrically with N — H = 0.88 A, C — H = 0.95-1.00 A and refined using a riding model 
with C/iso(H) = 1.2 C/eq(C/N) except for the methyl group where C/ iso (H) = 1.5 t/ eq (C). 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: (Bruker, 2008); 

program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al, 2008); 
software used to prepare material for publication: PLATON (Spek, 2009) and PARST (Nardelli, 1 995). 
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Figure 1 

A view of the title compound with the atom numbering scheme and displacement ellipsoids for non-H atoms drawn at the 
50% probability level. The intramolecular C — H-0 interactions are shown by dashed lines. 




Figure 2 

Intermolecular N — H-0 hydrogen bonds and short contacts I— CI forming layers parallel to (010). 

Methyl 4-(4-chlorophenyl)-8-iodo-2-methyl-6-oxo-1 ,6-dihydro-4H- pyrimido[2,1 -6]quinazoline-3-carboxylate 

Crystal data 

C 2 oH 15 CirN 3 03 Hall symbol: -P 1 

M r = 507.70 a = 7.3443 (15) A 

Triclinic, PI b = 10.847 (2) A 
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c= 12.475 (3) A 
a = 106.66 (3)° 
p= 103.53 (2)° 
7 = 92.79 (3)° 
F = 918.5 (4) A 3 
Z=2 

7^(000) = 500 
£> x = 1.836 Mgm" 3 

Data collection 

Bruker APEXII Kappa DUO CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
0.5° cp scans and m scans 
Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
T mm = 0.646, r max = 0.803 

Refinement 

Refinement on F 2 
Least-squares matrix: full 

R[F > IMF 2 )] = °- 024 

wRiF 2 ) = 0.059 

S = 1.09 

3602 reflections 

255 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Melting point: 467(2) K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 560 reflections 

(9 = 2.9-26.0° 

fi= 1 .92 mm -1 

T= 173 K 

Plate, yellow 

0.25 x 0.14 x 0.12 mm 



7109 measured reflections 
3602 independent reflections 
3 147 reflections with I > 2a(T) 
Rint = 0.017 

ftnax = 26.0°, # m in = 2.9° 

h = -9-»9 
£ = -13—13 
/ = -15— 15 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[o\F 2 ) + (0.0285P) 2 + 0.4298P] 

where P = (F 2 + 2F 2 )/3 
(AAxU* = 0.003 
A/w = 0.89eA- 3 
Ap min = -0.52 e A" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > 2a{F 1 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 




£/i iso ' Ueq 


11 


1.42667 (2) 


0.047532 (17) 


1.168961 (15) 


0.02807 (8) 


Cll 


0.75652 (11) 


-0.07966 (7) 


0.33638 (6) 


0.03791 (19) 


01 


0.6050 (3) 


0.62853 (18) 


0.61509 (16) 


0.0272 (4) 


02 


0.9047 (3) 


0.59136 (19) 


0.62752 (17) 


0.0287 (4) 


03 


1.2104 (2) 


0.34709 (18) 


0.86038 (16) 


0.0250 (4) 


Nl 


0.5905 (3) 


0.4115 (2) 


0.84598 (19) 


0.0238 (5) 


HI 


0.4842 


0.3915 


0.8617 


0.029* 


N2 


0.9040 (3) 


0.3772 (2) 


0.85309 (17) 


0.0184 (4) 


N3 


0.7400 (3) 


0.3144 (2) 


0.97648 (19) 


0.0235 (5) 
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Atomic displacement parameters (A 2 ) 




U n 


JJ22 JJX 


U 12 


U 13 


IP 


11 


0.02738 (11) 


0.03098 (12) 0.02945 (11) 


0.00738 (8) 


0.00520 (8) 


0.01593 (8) 


Cll 


0.0363 (4) 


0.0311 (4) 0.0339 (4) 


0.0142 (3) 


-0.0019 (3) 


-0.0018 (3) 


01 


0.0242 (10) 


0.0311 (11) 0.0342(11) 


0.0093 (8) 


0.0084 (9) 


0.0202 (9) 


02 


0.0265 (11) 


0.0315 (11) 0.0400(12) 


0.0078 (8) 


0.0166 (9) 


0.0220 (9) 


03 


0.0167 (9) 


0.0348 (11) 0.0314 (10) 


0.0061 (8) 


0.0103 (8) 


0.0185 (9) 


Nl 


0.0154(11) 


0.0320(13) 0.0320(13) 


0.0073 (9) 


0.0111 (10) 


0.0173 (10) 


N2 


0.0153 (11) 


0.0229(12) 0.0202(11) 


0.0031 (9) 


0.0065 (9) 


0.0097 (9) 


N3 


0.0213 (12) 


0.0289 (13) 0.0247 (12) 


0.0064(10) 


0.0095 (10) 


0.0115 (10) 


CI 


0.0335 (16) 


0.0341 (17) 0.0321 (16) 


0.0071 (13) 


0.0055 (13) 


0.0215 (13) 


C2 


0.0221 (14) 


0.0174 (13) 0.0205 (13) 


0.0040(11) 


0.0037(11) 


0.0044(11) 


C3 


0.0159(13) 


0.0186 (13) 0.0205 (13) 


0.0023 (10) 


0.0037 (10) 


0.0060(11) 


C4 


0.0209 (14) 


0.0191 (13) 0.0231 (13) 


0.0042 (11) 


0.0047(11) 


0.0080(11) 



Acta Cryst. (2013). E69, O 123-o124 



sup-4 



supplementary materials 



Cj 


a noin /1 /i\ 
0.0Z30 (14) 


A f\1f\1 (t Z.\ 
0.0303 (1 J) 


A Ai/:i (t /c\ 
0.03o3 (lo) 


A A 1 1 Q ( \ oa 
0.01 lo (lz) 


A A1/1A (t 1\ 

0.0140 (13) 


A A 1 £.Q 1\ 

O.Oloo (13) 


Co 


A A1 /T'7 /i o \ 

O.Olo / (lz) 


A AOOQ ( t A \ 

O.Ozzo (14) 


A A 1 OA ( 1 1\ 

o.oiy4 (i j) 


A AA1 A ( t A A 

0.0034 (10) 


a AA/:n / 1 a A 
O.OOoV (10) 


AA111 / 1 1 \ 

0.0113 (11) 


C / 


a a 1 o 1 / 1 o\ 

O.Olzl (lz) 


A AOOI /1 A\ 

0.0zz3 (14) 


A AOOA /1 'JA 

O.OzzO (1j) 


A AA/CA ( 1 A A 

o.oooy (iu) 


A AA1 A f 1 A A 

0.003V (10) 


a a 1 m / 1 1 \ 
0.0103 (11) 


Co 


A AO AO /I A\ 

O.OzOo (14) 


A AO£ 1 /1 <a 
O.Ozol (1j) 


0.0zo4 (14) 


A AA/1 T /1 1 \ 

0.004/ (11) 


A A 1 AO (\\\ 
O.OIOZ (11) 


A A1 1 1 /1 0\ 

0.0113 (lz) 


Cv 


A 7 ( t A\ 
0.0Z3 / (14) 


A Ci"l S 1 7A 

0.03j 3 (1 /) 


A AOIO" /1 /1A 

0.0z3 / (14) 


A A 1 AT ( t1\ 

0.0103 (13) 


A AATO ( t OA 

O.OO/o (Iz) 


A A 1 AA /1 OA 

0.0100 (lz) 


r"i a 

CIO 


A AO 1 A / 1 /I \ 

O.OzlO (14) 


0.0zo3 (id) 


A AO C1 / 1 A A 

O.OzM (14) 


A A 1 A*7 HI) 

0.010/ (Iz) 


A AAA/1 /1 0\ 

—0.0004 (Iz) 


a nnn /1 o\ 
0.00Z / (lz) 


Cll 


A AO /I O /1 ^a 

0.0z4z (Ij) 


A AO 11 (\ ^A 

O.Ozll (1j) 


A A1£A C\ £.\ 

0.03o0 (lo) 


A AA/l 1 / 1 oa 
0.0041 (Iz) 


A AAIO (\ OA 

0.003Z (lz) 


A A10C /IIA 

O.Olzo (13) 


Clz 


A AOO*7 /1 /1\ 

O.Ozz / (14) 


A AO/17 (t^.\ 

0.0Z4 / (1 j) 


A AOC/I /1 /I A 

0.0Z34 (14) 


A AA/l /1 1 A 

0.0040 (11) 


A AAT7 /I 0\ 

0.00 / / (lz ) 


fi fit 1 1 / "\ OA 

0.0113 (lz) 


CI J 


A A1 ^1 "lA 
0.01 /O (1 J ) 


A AOA^ (t 1\ 

O.OzOj (13) 


A A1 no ( M.\ 

(j.uiyy (13) 


A AA/l A ^1 A A 

0.0040 (10) 


A (\c\nc\ (AW 
0.00 /0 (1 1) 


A AA/1 £. ft t\ 

0.0040 (11) 


C14 


A AO O 1 / 1 A \ 

O.Ozzl (14) 


A AO 1 O / 1 A A 

O.Ozlo (14) 


A A1AO / 1 1 A 

O.Olyo (13) 


A AA/1 c /i n 

0.004:) (11) 


O.OOjo (11) 


A AAC O / 1 1 \ 
0.0030 (11) 




0 0960 (\ *\\ 


0 0"MO 


0 09^7 Hd^ 


o nodi n 9^» 

W.WWH- 1 ^ 1ZJ 


0 01 99 (\ 1\ 
w.w i zz yiz.) 


o 01 1 o n 9^ 

u.ui i y y izj 


C16 


0.0308 (15) 


0.0312(16) 


0.0217(14) 


0.0047 (12) 


0.0079 (12) 


0.0141 (12) 


C17 


0.0256 (14) 


0.0240 (14) 


0.0202 (13) 


0.0057 (11) 


0.0042 (11) 


0.0075 (11) 


C18 


0.0223 (14) 


0.0247 (14) 


0.0220 (14) 


0.0044(11) 


0.0066(11) 


0.0079 (11) 


C19 


0.0183 (13) 


0.0212(13) 


0.0192(13) 


0.0014(11) 


0.0052 (10) 


0.0070(11) 


C20 


0.0187(13) 


0.0193 (13) 


0.0190(13) 


0.0023 (10) 


0.0029(11) 


0.0058 (11) 



Geometric parameters (A, °) 


11— C17 


2.099 (3) 


C5— H5C 


0.9800 


Cll— C10 


1.750 (3) 


C6— C7 


1.530(4) 


01— C2 


1.338 (3) 


C6— H6 


1.0000 


01— CI 


1.436 (3) 


C7— C12 


1.389 (4) 


02— C2 


1.211 (3) 


C7— C8 


1.390 (3) 


03— C20 


1.223 (3) 


C8— C9 


1.389(4) 


Nl— C13 


1.363 (3) 


C8— H8 


0.9500 


Nl— C4 


1.392 (3) 


C9— C10 


1.379 (4) 


Nl— HI 


0.8800 


C9— H9 


0.9500 


N2— C13 


1.382 (3) 


C10— Cll 


1.380 (4) 


N2— C20 


1.398 (3) 


Cll— C12 


1.388 (4) 


N2— C6 


1.483 (3) 


Cll— HI 1 


0.9500 


N3— C13 


1.301 (3) 


C12— H12 


0.9500 


N3— C14 


1.386 (3) 


C14— C19 


1.401 (4) 


CI— HI A 


0.9800 


C14— C15 


1.404(4) 


CI— H1B 


0.9800 


C15— C16 


1.372 (4) 


CI— H1C 


0.9800 


C15— H15 


0.9500 


C2— C3 


1.469 (3) 


C16— C17 


1.401 (4) 


C3— C4 


1.349 (3) 


C16— H16 


0.9500 


C3— C6 


1.515 (3) 


C17— C18 


1.379 (4) 


C4— C5 


1.502 (4) 


C18— C19 


1.405 (4) 


C5— H5A 


0.9800 


C18— H18 


0.9500 


C5— H5B 


0.9800 


CI 9— C20 


1.461 (3) 


C2— 01— CI 


115.4 (2) 


C9— C8— H8 


119.6 


C13— Nl— C4 


125.0(2) 


C7— C8— H8 


119.6 


C13— Nl— HI 


117.5 


C10— C9— C8 


119.3 (3) 


C4— Nl— HI 


117.5 


C10— C9— H9 


120.4 


CI 3— N2— C20 


121.4 (2) 


C8— C9— H9 


120.4 


CI 3— N2— C6 


120.6 (2) 


C9— CIO— Cll 


121.1 (3) 


C20— N2— C6 


116.72(19) 


C9— CIO— Cll 


119.8(2) 
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C13— N3— C14 
01— CI— H1A 
01— CI— H1B 
H1A— CI— H1B 

01— CI— H1C 
H1A— CI— H1C 
H1B— CI— H1C 

02— C2— 01 
02— C2— C3 
01— C2— C3 
C4— C3— C2 
C4— C3— C6 
C2— C3— C6 
C3— C4— Nl 
C3— C4— C5 
Nl— C4— C5 
C4— C5— H5A 
C4— C5— H5B 
H5A— C5— H5B 
C4— C5— H5C 
H5A— C5— H5C 
H5B— C5— H5C 
N2— C6— C3 
N2— C6— C7 
C3— C6— C7 
N2— C6— H6 
C3— C6— H6 
C7— C6— H6 
CI 2— C7— C8 
CI 2— C7— C6 
C8— C7— C6 
C9— C8— C7 



116.7(2) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

122.5 (2) 

123.1 (2) 

114.4 (2) 

126.5 (2) 
119.8 (2) 
113.7(2) 
118.3 (2) 
129.1 (2) 
112.6(2) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

111.06(19) 

110.0(2) 

111.7(2) 

108.0 

108.0 

108.0 

118.8(2) 

121.6(2) 

119.6(2) 

120.7 (3) 



Cll— CIO— Cll 
CIO— Cll— C12 
CIO— Cll— Hll 
C12— Cll— Hll 
Cll— CI 2— C7 
Cll— C12— H12 
C7— CI 2— H12 
N3— CI 3— Nl 
N3— CI 3— N2 
Nl— CI 3— N2 
N3— CI 4— C19 
N3— CI 4— C15 
CI 9— C14— C15 
C16— C15— C14 
C16— C15— H15 
C14— C15— H15 
C15— C16— C17 
C15— C16— H16 
C17— C16— H16 
C18— C17— C16 
C18— C17— II 
C16— C17— II 
C17— C18— C19 
C17— C18— H18 
C19— C18— H18 
C14— CI 9— CI 8 
CI 4— CI 9— C20 
CI 8— CI 9— C20 
03— C20— N2 
03— C20— C19 
N2— C20— C19 



119.1 (2) 

119.1 (3) 
120.4 
120.4 
120.9 (2) 
119.5 
119.5 

118.2 (2) 

125.2 (2) 
116.6(2) 
122.9 (2) 
118.4 (2) 
118.7(2) 
120.4 (2) 
119.8 
119.8 

120.3 (2) 
119.8 
119.8 
120.8 (2) 
121.37(19) 
117.80(19) 
118.7(2) 
120.6 
120.6 
121.0(2) 
118.9(2) 
120.0 (2) 
120.3 (2) 
125.0 (2) 
114.7(2) 



CI— 01— C2— 02 
CI— 01— C2— C3 
02— C2— C3— C4 

01— C2— C3— C4 

02— C2— C3— C6 
01— C2— C3— C6 
C2— C3— C4— Nl 
C6— C3— C4— Nl 
C2— C3— C4— C5 
C6— C3— C4— C5 
C13— Nl— C4— C3 
C13— Nl— C4— C5 
CI 3— N2— C6— C3 
C20— N2— C6— C3 
CI 3— N2— C6— C7 
C20— N2— C6— C7 



-1.3 (4) 
179.5 (2) 
168.5 (3) 
-12.4 (4) 
-13.4 (4) 
165.8 (2) 
-176.2 (2) 
5.7 (4) 
3.0 (5) 
-175.0(3) 
15.7(4) 
-163.7(2) 
31.8 (3) 
-161.1 (2) 
-92.5 (3) 
74.6 (3) 



C6— C7— CI 2— Cll 
CI 4— N3— CI 3— Nl 
CI 4— N3— CI 3— N2 
C4— Nl— C13— N3 
C4— Nl— C13— N2 
C20— N2— CI 3— N3 
C6— N2— CI 3— N3 
C20— N2— CI 3— Nl 
C6— N2— CI 3— Nl 
CI 3— N3— CI 4— C19 
CI 3— N3— C14— C15 
N3— CI 4— CI 5— C16 
CI 9— C14— CI 5— C16 
C14— CI 5— CI 6— C17 
C15— C16— C17— C18 
C15— C16— C17— II 



179.1 (2) 
176.6 (2) 
-4.1 (4) 

168.0 (2) 
-11.4 (4) 
0.0 (4) 
166.5 (2) 
179.3 (2) 
-14.2 (3) 
4.3 (4) 
-173.8 (2) 

176.1 (3) 
-2.0 (4) 
1.8(4) 
-0.7 (4) 
179.9 (2) 
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C4 — C3 — Co — N2 


—27.2 (3) 




f 1 /_ pin ni n pin 

C16 — C17 — CI 8 — C19 


A 1 i A \ 

-0.1 (4) 


C2 — C3 — Co — N2 


154.5 (2) 




ti rn /"<io nia 

11 — C17 — C18 — C19 


1 Hf\ 1^/1 A\ 

179.16 (19) 


C4 — C3 — Co — C7 


96.0 (3) 




XT'? P 1 A f \ <\ pin 

N3 — C14 — C19 — CI 8 


1 1£ a n\ 

-176.9 (z) 


r~"^t a t~*£. r~*n 

C2 — C3 — Co — C7 


-82.2 (3) 




Z" 1 1 C C\ A f ' 1 A no 

CI 5 — C14 — C19 — C18 


1.1 (4) 


XT'"! C ' C f~*H no 

N z — C 6 — L 7 — C 1 1 


27.4 (3) 




N 3 — C 1 4 — C 1 9 — C2 0 


AC / A \ 

-0.5 (4) 


C3 — Co — C7 — C12 


-96.5 (3) 




C 1 5 — C 1 4 — C 1 9 — C20 


177.5 (2) 


N 2 — C 6 — C 7 — C 8 


-154.5 (2) 




C17 — CI 8 — C19 — C14 


A 1 / A \ 

-0.1 (4) 


L 3 — C 6 — L 1 — C 8 


81.7 (3) 




C 1 7 — L 1 8 — C 1 9 — CzO 


-176.4 (2) 


c i z — c / — c o — c y 


0.2 (4) 




C 1 3 — JNz — CzU — U3 


— 1 /9.Z (2) 


C 6 — C 7 — C 8 — C 9 


-178.0 (2) 




C6 — N2 — C20 — U3 


13.8 (3) 


C7 — C 8 — C9 — C 1 0 


-1.5 (4) 




C 1 3 — N 2 — C20 — C 1 9 


3.8 (3) 


rs cq Pin P11 


1 7 (A\ 




V^O 1NZ L-ZU V.. 1 7 


i o j .z yz. f 


C8— C9— CIO— Cll 


-177.3 (2) 




CI 4— CI 9— C20— 03 


179.8 (3) 


— C 1 U — 1 1 — 1 2 


U.O (4) 




no no ron ni 


3.8 (4) 


Cll— CIO— Cll— C12 


178.3 (2) 




C14— CI 9— C20— N2 


-3.4 (3) 


CIO— Cll— C12— C7 


-0.7 (4) 




CI 8— CI 9— C20— N2 


173.0 (2) 


C8— C7— CI 2— Cll 


0.9 (4) 








Hydrogen-bond geometry (A, °) 










Cgl is the centroid of the CI -Cll ring. 










D—R-A 




D — H 


R-A D—A 


D—U-A 


Nl— Hl-03' 




0.88 


2.04 2.903 (3) 


167 


C5— H5^-01 




0.98 


2.22 2.807 (4) 


117 


C8— H8-02 




0.95 


2.49 3.167(4) 


128 


CI — HIB-Cgl'' 




0.98 


2.67 3.647 (4) 


175 



Symmetry codes: (i)x~l,y, z; (\\) -x-\ , -y-\ , -z-\ . 
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